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(54) IMMERSION MEMBRANE APPARATUS 

(57)Abstract: 

PURPOSE: To effectively peel the gel layer and cake layer 
bonded to a membrane surface, in an immersion membrane 
apparatus wherein a membrane unit is immersed in the liquid of 
a treatment tank and the filtered treated water transmitted 
through a membrane is obtained, by providing the apparatus 
with a coarse air bubble diffusing device and a fine air bubble 
diffusing device under the membrane unit within the treatment 
tank. 

CONSTITUTION: The immersion membrane apparatus 
wherein a membrane unit 1 1 is immersed in the liquid of a 
treatment tank 10 and the filtered treated water transmitted 
through a membrane is obtained, is provided with a coarse air 
bubble diffusing device 14 and a fine air bubble diffusing device 
15 under the membrane unit 1 1 within the treatment tank 10. 
By this constitution, the gel layer and cake layer bonded to a 
membrane surface are effectively peeled by the min. energy of 
air bubbles and an effective membrane area contributing to 
filtering is largely taken and, therefore, the filtered flux 
transmitted through the membrane surface is always held to the 
best state and filtering can be performed by low energy. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Immersion film equipment characterized by the thing of the film unit in a processing tub caudad 
established for the diffiiser of big and rough air bubbles, and the difliiser of detailed air bubbles in the immersion 
film equipment which obtains the filtration treated water which was immersed in the film unit into the liquid of a 
processing tub, and penetrated the film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to immersion film equipment using the layered product which 
carried out two or more sheet laminating of the layered product which carried out two or more sheet laminating 
of the flat film, and the membrane element which made the hollow fiber the shape of a plane or a blind, and the 
thing which connected the tubular film [ two or more ] as a film unit. 
[0002] 

Pescription of the Prior Art] The immersion film equipment which obtains the filtration treated water which 
was immersed in the film unit mentioned above in the liquid of a processing tub, attracted the interior of a film 
unit, and penetrated the film is well-known from the former, the cake which consists of non-filtering matter, 
such as a detailed particle, living thing flocks, and a metal hydroxy compound, while non-filtering matter, such 
as a high concentration macromolecule dissolved material concentration polarization layer or a gel layer from 
which this became gel, comes to exist near the film surface with advance of filtration, when this immersion film 
equipment is operated and membrane filtration is performed - a layer adheres to a film surface, a cake ~ 
although the growth rate of the filtration resistance of a layer is very loose as compared with a gel layer, a thick 
adhesion layer is formed, these gel layers and cakes - by the layer, filtration resistance arises and a filtration 
efficiency falls, then, the air bubbles which will stop operation whenever it becomes fixed filtration pressure 
during membrane filtration operation, will shower air bubbles over a film unit from the bottom, and will surface 
between film if fixed time amount and membrane filtration are performed and an ascending stream - a gel layer 
and a cake - after exfoliating a layer from a film surface, a back wash is performed, and a filtration efficiency is 
recovered. In addition, aeration may be performed not only before a back wash but after a back wash. 
[0003] 

[Problem(s) to be Solved by the Invention] however, the former - aeration - the gel layer from a film surface, 
and a cake - exfoliating and removing a layer - very much -- time amount -.******. Therefore, the power 
cost which drives a diffiiser also increases very much. 
[0004] 

[Means for Solving the Problem] Then, this invention is immersed in a film unit into the liquid of a processing 
tub, and is characterized by the thing of the film unit in a processing tub caudad established for the diffuser of 
big and rough air bubbles, and the diffiiser of detailed air bubbles in the immersion film equipment which obtains 
the filtration treated water which penetrated the film. 
[0005] 

[Example] In the example of illustration, 10 is a processing tub, and into the liquid of a processing tub, it is 
immersed in the film unit 1 1, and the siphon 13 which connected the pump 12 attracts the interior of a film unit, 
and it bottles what penetrated the film unit 1 1 as filtration treated water among the undiluted solution in a 
processing tub. A film unit connects the layered product of two or more sheets of a flat film, the layered 
product of two or more sheets of the membrane element which made the hollow fiber the shape of a plane or a 
blind, or the tubular film [ two or more ], as mentioned above. 

[0006] the above-mentioned concentration polarization layer thru/or gel layer which produces filtration 
resistance with advance of filtration, and a cake - the following things became clear as a result of attaching and 
studying a layer in the magnitude and the relation of effectiveness of air bubbles that it should exfoliate 



effectively from a film surface with air bubbles. It is higher for effectiveness it to be effective for control of a 
concentration polarization layer thru/or a gel layer to give the large rate of flow along a film surface to the liquid 
in a processing tub, and to be first, based on minute air bubbles with a diameter of 3mm or less at it. It is for a 
hold up (rate of the gas of the cellular mixing section) to become [ the direction of minute air bubbles ] large, 
and, as for this, for the amount of airlift circulating flow to increase, it is necessary to increase the amount of 
aeration sharply to acquire the same effectiveness by big and rough air bubbles, and energy expenditure 
becomes size. 

[0007] moreover, the cake adhering to a film surface — in order to exfoliate a layer, it is effective to make big 
and rough air bubbles with a diameter of 10mm or more collide with a film surface, this — a cake - since 
exfoliation of a layer originates in the shearing force in the interface of air bubbles - a certain grade - it is 
because it does not contribute to exfoliation unless it is big air bubbles, on the contrary - when it says, even if it 
carries out aeration of the minute air bubbles and makes them collide with a film surface how much — a cake ~ 
I hear that a layer does not exfoliate and there is. although it is effective for control of a concentration 
polarization layer in short when aeration only of the minute air bubbles is carried out a cake since a layer 
cannot be exfoliated, filtration resistance increases with time and the filtration rate of flow which penetrates a 
film surface falls. Moreover, when aeration only of the big and rough air bubbles is carried out, in order to give 
the film surface rate of flow, the great amount of aeration is needed, and an energy loss becomes size. 
[0008] For this reason, the diffuser 14 for big and rough air bubbles with the big powder pore for making air 
bubbles act on the whole inferior surface of tongue of a film unit caudad of the film unit 1 1 in a lauter tub and 
the diffuser for minute air bubbles with small powder pore are formed, and air supply are carried out by the 
common blower 16 in this example. 

[0009] Therefore, membrane filtration If it carries out fixed time, or when reaching during operation of 
membrane filtration at fixed filtration pressure Before and after stopping operation and perfonning a back wash, 
only the diffuser 15 of minute air bubbles operates continuously by operating both the diffiisers 14 and 15 
continuously or intermittently to coincidence, and although the diffuser 14 of big and rough air bubbles makes it 
operate intermittently or both the diffiisers 14 and 15 are both operated intermittently Both diffiisers are 
operated in condition of shortening the aeration period of the diffuser of big and rough air bubbles (it including 
lengthening interruption spacing of aeration), and big and rough air bubbles and minute air bubbles are made to 
act on the film surface of a film unit. In addition, although it carries out before and after the back wash 
performed after being attached to aeration and stopping operation of the film by the example and being 
explained, it may always cany out during operation of not only this but the film. 
[0010] 

[Effect of the Invention] the gel layer and cake which adhere to a film surface by this - air bubbles can be 
effectively exfoliated from a film surface with the minimum energy in a layer, since the large effective film surface 
product which contributes to filtration can be taken, the filtration flux which penetrates a film surface can always 
be maintained at the best condition, and it can filter by low energy. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to immersion film equipment using the layered product which 
carried out two or more sheet laminating of the layered product which carried out two or more sheet laminating 
of the flat film, and the membrane element which made the hollow fiber the shape of a plane or a blind, and the 
thing which connected the tubular film [ two or more ] as a film unit. 
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PRIOR ART 



Pescription of the Prior Art] The immersion film equipment which obtains the filtration treated water which 
was immersed in the film unit mentioned above in the liquid of a processing tub, attracted the interior of a film 
unit, and penetrated the film is well-known from the former, the cake which consists of non-filtering matter, 
such as a detailed particle, living thing flocks, and a metal hydroxy compound, while non-filtering matter, such 
as a high concentration macromolecule dissolved material concentration polarization layer or a gel layer from 
which this became gel, comes to exist near the film surface with advance of filtration, when this immersion film 
equipment is operated and membrane filtration is performed - a layer adheres to a film surface, a cake — 
although the growth rate of the filtration resistance of a layer is very loose as compared with a gel layer, a thick 
adhesion layer is formed, these gel layers and cakes - by the layer, filtration resistance arises and a filtration 
efficiency falls, then, the air bubbles which will stop operation whenever it becomes fixed filtration pressure 
during membrane filtration operation, will shower air bubbles over a film unit from the bottom, and will surface 
between film if fixed time amount and membrane filtration are performed and an ascending stream - a gel layer 
and a cake - after exfoliating a layer from a film surface, a back wash is performed, and a filtration efficiency is 
recovered. In addition, aeration may be performed not only before a back wash but after a back wash. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] the gel layer and cake which adhere to a film surface by this air bubbles can be 
effectively exfoliated from a film surface with the minimum energy in a layer, since the large effective film surface 
product which contributes to filtration can be taken, the filtration flux which penetrates a film surface can always 
be maintained at the best condition, and it can filter by low energy. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, the former - aeration - the gel layer from a film surface, 
and a cake - exfoliating and removing a layer ~ very much - time amount ..******. Therefore, the power 
cost which drives a diffuser also increases very much. 
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MEANS 



[Means for Solving the Problem] Then, this invention is immersed in a film unit into the liquid of a processing 
tub, and is characterized by the thing of the film unit in a processing tub caudad established for the diffuser of 
big and rough air bubbles, and the diffuser of detailed air bubbles in the immersion film equipment which obtains 
the filtration treated water which penetrated the film. 



[Translation done.] 
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EXAMPLE 



[Example] In the example of illustration, 10 is a processing tub, and into the liquid of a processing tub, it is immersed in 
the film unit 1 1, and the siphon 1 3 which connected the pump 12 attracts the interior of a film unit, and it bottles what 
penetrated the film unit 1 1 as filtration treated water among the undiluted solution in a processing tub. A film unit connects 
the layered product of two or more sheets of a flat film, the layered product of two or more sheets of the membrane 
element which made the hollow fiber the shape of a plane or a blind, or the tubular film [ two or more ], as mentioned 
above. 

[0006] the above-mentioned concentration polarization layer thru/or gel layer which produces filtration resistance with 
advance of filtration, and a cake - the following things became clear as a result of attaching and studying a layer in the 
magnitude and the relation of effectiveness of air bubbles that it should exfoliate effectively from a film surface with air 
bubbles. It is higher for effectiveness it to be effective for control of a concentration polarization layer thru/or a gel layer to 
give the large rate of flow along a film surface to the liquid in a processing tub, and to be first, based on minute air bubbles 
with a diameter of 3mm or less at it. It is for a hold up (rate of the gas of the cellular mixing section) to become [ the 
direction of minute air bubbles ] large, and, as for this, for the amount of airlift circulating flow to increase, it is necessary 
to increase the amount of aeration sharply to acquire the same effectiveness by big and rough air bubbles, and energy 
expenditure becomes size. 

[0007] moreover, the cake adhering to a film surface - in order to exfoliate a layer, it is effective to make big and rough 
air bubbles with a diameter of 10mm or more collide with a film surface, this - a cake - since exfoliation of a layer 
originates in the shearing force in the interface of air bubbles — a certain grade - it is because it does not contribute to 
exfoliation unless it is big air bubbles, on the contrary - when it says, even if it carries out aeration of the minute air 
bubbles and makes them collide with a film surface how much ~ a cake — I hear that a layer does not exfoliate and there 
is. although it is effective for control of a concentration polarization layer in short when aeration only of the minute air 
bubbles is carried out - a cake - since a layer cannot be exfoliated, filtration resistance increases with time and the 
filtration rate of flow which penetrates a film surface falls. Moreover, when aeration only of the big and rough air bubbles 
is carried out, in order to give the film surface rate of flow, the great amount of aeration is needed, and an energy loss 
becomes size. 

[0008] For this reason, the diffiiser 14 for big and rough air bubbles with the big powder pore for making air bubbles act 
on the whole inferior surface of tongue of a film unit caudad of the film unit 1 1 in a lauter tub and the diffiiser for minute air 
bubbles with small powder pore are formed, and air supply are carried out by the common blower 16 in this example. 
[0009] Therefore, membrane filtration If it carries out fixed time, or when reaching during operation of membrane 
filtration at fixed filtration pressure Before and after stopping operation and performing a back wash, only the diffiiser 1 5 
of minute air bubbles operates continuously by operating both tine difliisers 14 and 15 continuously or intermittently to 
coincidence, and although the diffiiser 14 of big and rough air bubbles makes it operate intermittently or both the diffiisers 
14 and 15 are both operated intermittently Both diffusers are operated in condition of shortening the aeration period of 
the diffiiser of big and rough air bubbles (it including lengthening interruption spacing of aeration), and big and rough air 
bubbles and minute air bubbles are made to act on the film surface of a film unit. In addition, although it carries out before 
and after the back wash performed after being attached to aeration and stopping operation of the film by the example and 
being explained, it may always carry out during operation of not only this but the film. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view of one example of this invention. 
[Description of Notations] 

10 Processing Tub 

11 Film Unit 

12 Pump 

13 Siphon 

14 Diffiiser for Big and Rough Air Bubbles 

15 Diffiiser for Minute Air Bubbles 

16 Blower 
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DRAWINGS 



[Drawing 11 
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